S
EED coat mottling and smudginess affect the appearance of the soybean, Glycine max (L.) Merr., seed and are disliked by the processor for certain industrial uses. Soybeans of genotypes I or i i may develop considerable black or brown pigment, called mottling, which appears in irregular patterns varying greatly from seed to seed. The color of the mottling is controlled by the same genes that control seed color (3, 6) . Woodworth and Cole (7) Owen (3) reported that the development of seed coat mottling was much greater under certain environments, however, they did not ascertain the specific environmental and genetic factors resulting in its development. Hollowell a reported that high fertility and a thick stand favored seed coat mottling.
Woodworth (5) and Owen (4) found that seed smudginess was an infiltration of pigmen.ts from black pods, a character controlled by the dominant L allele.
The study reported herein was made to estimate the heritability of seed coat mottling in 3 soybean crosses and of seed co~t smudginess in 1 soybean cross. Genotypic and phenotypic correlations were computed to ascertain the interrelationships of seed coat mottling and smudginess with several other traits.
MATERIALS AND METHODS
Three soybean crosses, 'Hawkeye' )< 'Capital', 'Hardome' '.Chippewa' and 'Seneca' X Chippewa, were studied in the F~ and F~ generations in 1960 and 1961, respectively, at Madison, Wisconsin. For each cross 81 lines were grown, each line tracing to a randomly chosen F.~ plant.
All plots were single rows, trimmed to 6 feet in length in 1960 and to 8 feet in 1961. All rows were 3 feet apart. The number of seeds sown per plot were 35 to 40 in 1960 and approximately 75 in 1961. A short seed supply necessitated the lighter seeding rate in 1960. None of the traits was materially affected by this difference in seeding rate. Two replicates of a simple 9 ~K 9 lattice design, in which both parents were incorporated as extra entries in each incomplete block, xvere planted each year for each
CROSS.
Seed coat mottling was studied in all three crosses and seed coat smudginess only in Seneca )< 'Chippewa. Data for all traits were obtained on all plots as follows. Frequency of seed coat mottling and smudginess were determined separately, based on a scale of 1(none), 2(1 to 25%), 3(26 to 50%), 4(51 to 75%), 5(76 to 100%). Intensity of seed mottling and smudginess were determined separately, based on a scale of 1(none) to 4(severe). Lodging was scored on a scale of l(erect) to 5(prostrate), assigned at or near maturity. Seed yield was recorded in grams per plot and converted to bushels per acre (Fs data were adjusted to an 8-foot row length) and by covariance to a common plant stand. Seed weight was taken as grams per 100 seeds. flowering was the number of days from emergence to the date when approximately 50% of the plants had flowered; maturity, the number of days from emergence to the date when approximately 95% of the pods were ripe and most of the leaves had dropped; and fruiting period, the number of days from flowering to maturity.
The data for each generation, and combined over both generations, for each cross were analyzed for each trait by the analysis of variance and for frequency and intensity of both seed coat mottling and smudginess with each of the other traits by the analysis of covariance based upon procedures given by Johnson et al. (2) . From the analyses of variance for the data of both generations were computed ~"¢, 4-~ and ~=, which are respectively estimates of the genotypic variance among lines, the interaction of lines and years, and the environmental variance. The data were analyzed as randomized complete blocks since the precision of the lattice design was less than 110% when compared with the randomized complete block design in both years for all crosses.
Heritability estimates for both frequency and intensity of seed coat mottling and smudginess were computed from variance components on a line mean basis by H~ ~--8~/b~p where -[-b",x/y q-b=~/~, and is the phenotypic variance among line means compared in ¢~2 replicates and y~2 years, estimates were also computed from the regression between generations, ~" byx/y, in both actual, He, and in standard units, Ha, where ~" and ~" are the means of the F~ and F~, respectively, and byx is the regression of F4 on the Fa generation. The expected genetic advance AG was calculated from K H, G, where K~2.06 the value for 5% selection and 8~, is the estimate of the p.henotypic standard deviation among line means. 
where Mu, M** and M~ are estimates of the line mean product and mean square, respectively, for traits i and j.
RESULTS AND DISCUSSION
For both seed coat mottling and smudginess, differences were observed among lines in the percent of the seeds (frequency) possessing the trait and in the area of the seed coat covered (intensity). Accordingly, each line was classified as to frequency and intensity for both traits. The means for the F a (1960), the 4 ( 1961) a nd p arents a given in Table 1 . The means of the crosses were generally midway between those of the parents. The frequency of seed coat mottling was higher in 1960 than in 1961, whereas the intensity was similar in both years. 
